Iron overload before cecal ligation and puncture increases mortality.
Iron metabolism is dysregulated in critically ill patients. A mouse model of dysregulated iron metabolism was used to examine the consequence of iron loading upon sepsis. Mice deleted in the hfe gene (hfe-/-) abnormally accumulate iron in tissue; defects in the human hfe gene are clinically expressed as hemochromatosis. Hfe-/- mice and wild-type counterparts were randomized to receive either high- or low-iron diets for 2 weeks. After iron loading, mice were subjected to cecal ligation and puncture (CLP), a clinically relevant animal model of intra-abdominal sepsis. A preliminary (but underpowered) study suggested that iron-loaded hfe-/- mice had increased mortality as compared with hfe-/- mice fed a low-iron diet. There was no difference between wild-type and hfe-/- mice fed a low-iron diet or between wild-type mice fed hihg- and low-iron diets. A subsequent, appropriately powered study showed that iron-loaded hfe-/- mice had significantly higher mortality from intra-abdominal sepsis than hfe-/- mice fed a low-iron diet. Iron loading was confirmed through chemical assay of iron concentration in hepatic tissue. Animals with dysregulated iron handling, loaded with iron and subjected to CLP, had double the mortality of animals with normal iron levels. Critical care patients often have altered iron metabolism. In clinical practice, critically ill patients may receive iron through direct administration and the transfusion of blood products. Iron therapy may adversely affect the clinical outcome from sepsis.